of the miRNA -the miRNA 'seed' -suffice for regulation [3] [4] [5] (Figure 1, top) . But simple searches for seed-complementary sites gives thousands of matches, just as it does for any random seven base sequence (7-mer).
The key filter is that of selective constraint: functional sites are preferentially preserved over evolution relative to randomly matching sites. Recent studies [6] [7] [8] involving genome-wide comparisons across multiple vertebrate species have revealed large numbers of perfectly conserved 7-mers in 3′ ′ untranslated regions (UTRs) of transcripts showing Watson-Crick complementarity to miRNA seeds. Interestingly, conserved sites show a propensity to have a flanking 3′ ′ A, corresponding to the predominant 5′ ′ U in miRNAs. That these sites are specifically (relative to their sequence context) and deeply conserved is strong evidence of regulatory importance. These studies suggest rather an embarrassment of miRNA targets: a minimum of one in three transcripts in mammals.
Experimental Discovery of miRNA-Regulated Genes
The importance of seed-pairing has been well-demonstrated, as Figure 2C ), perhaps to define thresholds for gene activity. In this view, a given miRNA may regulate many functionally unrelated genes. As an example, two large classes of genes in the Drosophila Notch signaling pathway are regulated by multiple miRNAs [5] , but many of these have other validated targets unrelated to Notch signaling [4] . Targets of this class may potentially be subject to subtle regulation, for the purpose of fine tuning expression levels.
A more provocative rationale was proposed by Lim et al. [12] . They focused on highly tissue specific miRNAs: muscle/heart specific miR-1 and nervous system-specific miR-124. Curiously, the genes downregulated by miR-1 are normally expressed at lowest levels in the muscle/heart relative to other tissues, while targets of miR-124 are lowest in the brain [ 
Some may function as general repressors of genes whose overexpression is undesirable or as fine-tuners of expression (C). Other miRNAs may specifically enforce the identity of a tissue by repressing genes whose expression in that particular tissue is detrimental (D). Note that a given miRNA may have a spectrum of targets which could collectively fall into several of these categories.
muscle/heart, while miR-124 shifts it towards the brain. Lim et al. [12] suggest that miR-1 and miR-124 might help define or maintain mesodermal and neural identities by reducing expression of genes not supposed to be active in the respective tissues ( Figure 2D ). 
Biological Importance of Individual miRNAs

